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DEVICES AND METHODS FOR
FACILITATING ACCESS PROBE SEQUENCES

CROSS REFERENCE TO RELATED
APPLICATION & PRIORITY CLAIM

The present application for patent claims priority to Provi-
sional Application No. 61/561,638 entitled “METHODS
AND DEVICES FOR FACILITATING POWER CONSER-
VATION AND NETWORK OPTIMIZATIONS WHEN
ACCESS TERMINALS EXHIBIT LITTLE OR NO
MOBILITY” filed Nov. 18, 2011, and assigned to the
assignee hereof and hereby expressly incorporated by refer-
ence herein.

TECHNICAL FIELD

Embodiments of the present invention relate generally to
wireless communications, and more specifically, to methods
and devices for facilitating optimized access probe
sequences.

BACKGROUND

Wireless communications systems are widely deployed to
provide various types of communication content such as
voice, video, packet data, messaging, broadcast, and so on.
These systems may be accessed by various types of devices
adapted to facilitate wireless communications, where mul-
tiple devices share the available system resources (e.g., time,
frequency, and power). Examples of such wireless commu-
nications systems include code-division multiple access
(CDMA) systems, time-division multiple access (TDMA)
systems, frequency-division multiple access (FDMA) sys-
tems and orthogonal frequency-division multiple access
(OFDMA) systems.

Multiple types of devices are adapted to utilize such wire-
less communications systems. Such devices may be generally
referred to as access terminals. Often access terminals are
adapted for mobility, such that the access terminal can move
throughout a geographic region while maintaining access to
the wireless communications system. However, some access
terminals may experience little to no change in location.
Some examples of access terminals that experience little to no
change in location include access terminals adapted for
machine-to-machine (M2M) communications (also some-
times referred to as machine-type communication or MTC).
An M2M adapted access terminal may include an access
terminal that is adapted to operate at least substantially with-
out user interaction.

BRIEF SUMMARY OF SOME EMBODIMENTS

Various types of access terminals often operate on a limited
power source, such as a battery. Accordingly, features may be
desirable to improve the life of these limited power sources.
Various examples and implementations of the present disclo-
sure facilitate power conservation by optimizing access probe
sequences. One or more aspects of the present disclosure
include access terminals adapted to facilitate access probe
sequences according to one or more features of the present
disclosure. In at least one example, such access terminals may
include a communications interface and a storage medium,
each coupled to a processing circuit. The processing circuit
can be adapted to transmit a plurality of previously successful
access probes via the communications interface. Based at
least in part on one or more parameters associated with the
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2

plurality of previously successful access probes, the process-
ing circuit may determine an initial transmission power level.
The determined initial power level may be employed by the
processing circuit as a power level for transmitting an initial
access probe of a subsequent access attempt.

Additional aspects of the present disclosure include meth-
ods operational on an access terminal and/or access terminals
including means for performing such methods. One or more
examples of such methods may include conducting a plurality
of preceding access attempts. Each preceding access attempt
may include transmitting access probes at successively
increasing power levels until an access probe is successful.
An initial transmission power level may be determined based
at least in part on one or more parameters associated with at
least some of the plurality of previously successtul access
probes. A subsequent access attempt may be conducted with
an initial access probe transmitted at the determined initial
transmission power level.

Further aspects of the present disclosure include processor-
readable mediums including programming operational on an
access terminal. According to one or more examples, such
programming may cause a processor to determine an initial
transmission power level based at least in part on one or more
parameters associated with a plurality of previously success-
ful access probes. The programming may further cause the
processor to transmit an initial access probe of a subsequent
access attempt at the determined initial transmission power
level.

One or more further aspects of the present disclosure
include network nodes. In at least one example, a network
node may include a communications interface and a storage
medium, each coupled with a processing circuit. The process-
ing circuit may be adapted to receive one or more access
probes from an access terminal. The processing circuit may
further send a message via the communications interface to
the access terminal. The message can be adapted to instruct
the access terminal to employ a particular initial transmission
power level for a subsequent access attempt.

Yet additional aspects of the present disclosure include
methods operational on a network node and/or network nodes
including means for performing such methods. One or more
examples of such methods may include receiving one or more
access probes from an access terminal. A message may be
transmitted for the access terminal, which message may
instruct the access terminal to employ a particular initial
transmission power level for a subsequent access attempt.

Further aspects of the present disclosure include processor-
readable mediums including programming operational on a
network node. According to one or more examples, such
programming may cause a processor to receive one or more
access probes from an access terminal, and send a message
instructing the access terminal to employ a particular initial
transmission power level for a subsequent access attempt.

Other aspects, features, and embodiments of the present
invention will become apparent to those of ordinary skill in
the art, upon reviewing the following description of specific,
exemplary embodiments of the present invention in conjunc-
tion with the accompanying figures. While features of the
present invention may be discussed relative to certain
embodiments and figures below, all embodiments of the
present invention can include one or more of the advanta-
geous features discussed herein. In other words, while one or
more embodiments may be discussed as having certain
advantageous features, one or more of such features may also
be used in accordance with the various embodiments of the
invention discussed herein. In similar fashion, while exem-
plary embodiments may be discussed below as device, sys-
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tem, or method embodiments it should be understood that
such exemplary embodiments can be implemented in various
devices, systems, and methods.

BRIEF DESCRIPTION OF THE DRAWINGS

FIG. 1 is a block diagram of a network environment in
which one or more aspects of the present disclosure may find
application.

FIG. 2 is a block diagram illustrating select components of
the wireless communication system of FIG. 1 according to at
least one example.

FIG. 3 is a block diagram illustrating access probes asso-
ciated with a previous access attempt and an access probe
associated with a subsequent access attempt, according to at
least one example.

FIG. 4 is a flow diagram illustrating an example for facili-
tating access attempts while reducing power consumption at
the access terminal according to some embodiments of the
present invention.

FIG. 5 is a block diagram illustrating select components of
an access terminal according to at least one example.

FIG. 6 is a flow diagram illustrating a method operational
on an access terminal according to at least one example.

FIG. 7 is a block diagram illustrating select components of
a network node according to at least one example.

FIG. 8 is a flow diagram illustrating a method operational
on a network node according to at least one example.

DETAILED DESCRIPTION

The description set forth below in connection with the
appended drawings is intended as a description of various
configurations and is not intended to represent the only con-
figurations in which the concepts and features described
herein may be practiced. The following description includes
specific details for the purpose of providing a thorough under-
standing of various concepts. However, it will be apparent to
those skilled in the art that these concepts may be practiced
without these specific details. In some instances, well known
circuits, structures, techniques and components are shown in
block diagram form to avoid obscuring the described con-
cepts and features.

In the following description, certain terminology is used to
describe certain features of one or more examples. The term
“access terminal” as used herein is meant to be interpreted
broadly. For example, an “access terminal” refers generally to
one or more devices that communicate with one or more other
devices through wireless signals. Such access terminals may
also be referred to by those skilled in the art as a user equip-
ment (UE), a mobile station (MS), a subscriber station, a
mobile unit, a subscriber unit, a wireless unit, a remote unit, a
mobile device, a wireless device, a wireless communications
device, aremote device, a mobile subscriber station, a mobile
terminal, a wireless terminal, a remote terminal, a handset, a
terminal, a user agent, a mobile client, a client, or some other
suitable terminology. Access terminals may include mobile
terminals and/or at least substantially stationary terminals.
Examples of access terminals include mobile phones, pagers,
wireless modems, personal digital assistants, personal infor-
mation managers (PIMs), personal media players, palmtop
computers, laptop computers, tablet computers, televisions,
appliances, e-readers, digital video recorders (DVRs),
machine-to-machine (M2M) devices, and/or other communi-
cation/computing devices which communicate, at least par-
tially, through a wireless or cellular network.
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The various concepts presented throughout this disclosure
may be implemented across a broad variety of telecommuni-
cation systems, network architectures, and communication
standards. Certain aspects of the disclosure are described
below for CDMA and 3rd Generation Partnership Project 2
(3GPP2) 1x protocols and systems, and related terminology
may be found in much of the following description. However,
those of ordinary skill in the art will recognize that one or
more aspects of the present disclosure may be employed and
included in one or more other wireless communication pro-
tocols and systems.

FIG. 1 is a block diagram of a network environment in
which one or more aspects of the present disclosure may find
application. The wireless communications system 100
includes base stations 102 adapted to communicate wire-
lessly with one or more access terminals 104. The system 100
may support operation on multiple carriers (waveform signals
of different frequencies). Multi-carrier transmitters can trans-
mit modulated signals simultaneously on the multiple carri-
ers. Each modulated signal may be a CDMA signal, a TDMA
signal, an OFDMA signal, a Single Carrier Frequency Divi-
sion Multiple Access (SC-FDMA) signal, etc. Each modu-
lated signal may be sent on a different carrier and may carry
control information (e.g., pilot signals), overhead informa-
tion, data, etc.

The base stations 102 can wirelessly communicate with the
access terminals 104 via a base station antenna. The base
stations 102 are configured to communicate with the access
terminals 104 under the control of a base station controller
(see FIG. 2) via multiple carriers. Each of the base station 102
sites can provide communication coverage for a respective
geographic area. The coverage area 106 for each base station
102 here is identified as cells 106-a, 106-b, or 106-c. The
coverage area 106 for a base station 102 may be divided into
sectors (not shown, but making up only a portion of the
coverage area). The system 100 may include base stations 102
of different types (e.g., macro, micro, and/or pico base sta-
tions).

The access terminals 104 may be dispersed throughout the
coverage areas 106. Each access terminal 104 may commu-
nicate with one or more base station 102. FIG. 2 is a block
diagram illustrating select components of the wireless com-
munication system 100 according to at least one example. As
illustrated, the base stations 102 are included as at least a part
of a radio access network (RAN) 202. The radio access net-
work (RAN) 202 is generally adapted to manage traffic and
signaling between one or more access terminals 104 and one
or more other network entities, such as network entities
included in a core network 204. The radio access network 202
may also be referred to by those skill in the art as a base station
subsystem (BSS), an access network, a UMTS Terrestrial
Radio Access Network (UTRAN), etc.

In addition to one or more base stations 102, the radio
access network 202 can include a base station controller
(BSC) 206, which may also be referred to by those of skill in
the art as a radio network controller (RNC). The base station
controller 206 is generally responsible for the establishment,
release, and maintenance of wireless connections within one
or more coverage areas associated with the one or more base
stations 102 which are connected to the base station controller
206. The base station controller 206 can be communicatively
coupled to one or more nodes or entities of the core network
204.

The core network 204 is a portion of the wireless commu-
nications system 100 that provides various services to access
terminals 104 that are connected via the radio access network
202. The core network 204 may include a circuit-switched
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(CS) domain and a packet-switched (PS) domain. Some
examples of circuit-switched entities include a mobile
switching center (MSC) and visitor location register (VLR),
identified as MSC/VLR 208, as well as a Gateway MSC
(GMSC) 210. Some examples of packet-switched elements
include a Serving GPRS Support Node (SGSN) 212 and a
Gateway GPRS Support Node (GGSN) 214. Other network
entities may be included, such as a EIR, HLR, VLR and AuC,
some or all of which may be shared by both the circuit-
switched and packet-switched domains. An access terminal
104 can obtain access to a public switched telephone network
(PSTN) 216 via the circuit-switched domain, and to an IP
network 218 via the packet-switched domain.

As an access terminal 104 operates within the wireless
communications system 100, the access terminal may trans-
mit one or more access probes as part of a call setup proce-
dure. An access probe refers to a transmission unit sent on an
access channel (ACH) from an access terminal 104 to a base
station 102 for call setup. In a conventional wireless commu-
nications system, access probes may be transmitted by an
access terminal 104 at sequentially increasing power levels.
For instance, referring to FIGS. 1 and 3, an access terminal
104 will transmit an initial access probe 302 at a first or initial
transmission power level. If the initial access probe does not
succeed (or fails) (i.e., the access terminal 104 does not
receive a response message from the base station 102 as
illustrated by the no response block 304), the access terminal
104 increases the transmission power level according to a
predetermined power increment and then transmits a subse-
quent access probe 306. Each time a preceding access probe
does not succeed, the access terminal 104 increases the trans-
mission power level according to the predetermined power
increment and transmits a subsequent access probe, until it is
successful (e.g., probe 308 is successful because a response
message was received) or the power level maximum is
reached.

For any subsequent access attempts by the access terminal
104, this access probe sequence is typically repeated by trans-
mitting the initial access probe at the same initial transmis-
sion power level and increasing the transmission power level
by the predetermined power increment. Notably, for each
unsuccessful access probe that the access terminal 104 trans-
mits, power is wasted, as shown in FIG. 3. That is, the power
consumed by the access terminal 104 for transmitting unsuc-
cessful access probes is wasted, since the unsuccessful access
probes do not further the call setup process between the
access terminal 104 and the wireless communications net-
work 100.

In some instances, one or more of the access terminals 104
may be stationary or substantially stationary such that the
power level for the successful access probe of various access
attempts may be at least substantially similar One example of
such stationary or substantially stationary access terminals
104 includes machine-to-machine (M2M) enabled access ter-
minals 104. M2M enabled access terminals 104 are adapted
to wirelessly communicate with one or more devices over the
wireless communication system 100, at least substantially
without user interaction. M2M access terminals 104 may
comprise a communications device adapted to capture an
event (e.g., a sensor that captures temperature, a meter to
capture inventory level, etc.), which is relayed through the
wireless communication system 100 to an application (e.g.,
software program), where the event data can be translated into
meaningful information (e.g., temperature needs to be low-
ered/raised, items need to be restocked, etc.). By way of
example and not limitation, an M2M access terminal 104 may
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include a thermostat, a water meter, a sprinkler system, a
smart-meter, an appliance, etc.

As noted, an access terminal 104 that is stationary or sub-
stantially stationary may generally retain similar signal
parameters between a particular base station 102. As a result,
the transmission power level for each successful access probe
may be at least substantially similar for a plurality of access
attempts. According to at least one feature, access terminals
104 of the present disclosure may be adapted to employ
information associated with previously successful access
probes to determine an initial transmission power level for an
initial access probe of subsequent access attempts for reduc-
ing or even eliminating the transmission of unsuccessful
access probes, as illustrated at the bottom of the block dia-
gram of FIG. 3.

FIG. 4 is a flow diagram illustrating an example for facili-
tating access attempts while reducing power consumption at
the access terminal. As shown, the access terminal 104 can
communicate with a network node 402. The network node
402 may represent one or more network elements, such as a
base station 102, a base station controller 206, and/or a MSC/
VLR 208, which are illustrated in FIGS. 1 and 2. Initially, the
network node 402 may transmit an access parameter message
404 indicating an initial power level for an access probe
sequence, as well as the power increment for each subsequent
access probe.

When the access terminal 104 initiates an access attempt,
the access terminal 104 may transmit a plurality of access
probes 406 at sequentially increasing transmission power
levels. In response to successfully receiving one of the plu-
rality of access probes, the network node 402 transmits a
response 408 to the access terminal 104. On receipt of the
response from the network node 402, the access terminal 104
can determine a transmission power level 410 associated with
the access probe that was successfully received by the net-
work node 402.

Using the determined transmission power level 410 asso-
ciated with one or more previously successful access probes,
the access terminal 104 may initiate another access attempt,
which typically includes sending another one or more access
probes, e.g., at sequentially increasing power levels. How-
ever, instead of starting at the default initial transmission
power level, the access terminal 104 may transmit the first
access probe at a transmission power level 412 based on the
transmission power level(s) associated with the previously
successful access attempt(s).

In at least some instances, the network node 402 may be
adapted to send a message 414 to the access terminal 104
instructing the access terminal 104 that a subsequent access
attempt should start with an initial access probe transmitted at
an indicated and/or default first or initial transmission power
level. In this instance, the access terminal 104 will perform
the conventional access probe sequence, with the first access
probe being sent at the first or initial transmission power level,
and each subsequent access probe being sent at a sequentially
higher transmission power level until an access probe is suc-
cessful. In at least some instances, the network node 402 may
send such a message in response to a change of one or more
parameters at the network node 402 that may have an effect on
the transmission power of access probes sent by the access
terminal 104.

In at least some instances, the access terminal 104 may be
adapted to determine that a location of the access terminal 104
has changed significantly, and/or a radio environment (e.g.,
relative signal strength of one or more neighboring cells) has
changed significantly 416. In such instances, the access ter-
minal 104 may perform the conventional access probe
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sequence 418, with the first access probe being sent at the first
or initial transmission power level (e.g., default transmission
power level indicated by the access parameter message 404),
and each subsequent access probe being sent at a sequentially
higher transmission power level until an access probe is suc-
cessful.

FIG. 5 is a block diagram illustrating select components of
an access terminal 500 according to at least one example. The
access terminal 500 may include a processing circuit 502
coupled to or placed in electrical communication with a com-
munications interface 504 and a storage medium 506. The
interface can be a receiver, transmitter, or transceiver.

The processing circuit 502 is arranged to obtain, process
and/or send data, control data access and storage, issue com-
mands, and control other desired operations. The processing
circuit 502 may include circuitry configured to implement
desired programming provided by appropriate media in at
least one example. For example, the processing circuit 502
may be implemented as one or more processors, one or more
controllers, and/or other structure configured to execute
executable programming Examples of the processing circuit
502 may include a general purpose processor, a digital signal
processor (DSP), an application specific integrated circuit
(ASIC), a field programmable gate array (FPGA) or other
programmable logic component, discrete gate or transistor
logic, discrete hardware components, or any combination
thereof designed to perform the functions described herein. A
general purpose processor may include a microprocessor, as
well as any conventional processor, controller, microcontrol-
ler, or state machine. The processing circuit 502 may also be
implemented as a combination of computing components,
such as a combination of a DSP and a microprocessor, a
number of microprocessors, one or more microprocessors in
conjunction with a DSP core, an ASIC and a microprocessor,
or any other number of varying configurations. These
examples of the processing circuit 502 are for illustration and
other suitable configurations within the scope of the present
disclosure are also contemplated.

The processing circuit 502 is adapted for processing,
including the execution of programming, which may be
stored on the storage medium 506. As used herein, the term
“programming” shall be construed broadly to include without
limitation instructions, instruction sets, code, code segments,
program code, programs, subprograms, software modules,
applications, software applications, software packages, rou-
tines, subroutines, objects, executables, threads of execution,
procedures, functions, etc., whether referred to as software,
firmware, middleware, microcode, hardware description lan-
guage, or otherwise.

The communications interface 504 is configured to facili-
tate wireless communications of the access terminal 500. For
example, the communications interface 504 may include cir-
cuitry and/or programming adapted to facilitate the commu-
nication of information bi-directionally with respect to one or
more wireless network devices (e.g., network nodes). The
communications interface 504 may be coupled to one or more
antennas (not shown), and includes wireless transceiver cir-
cuitry, including at least one receiver circuit 508 (e.g., one or
more receiver chains) and/or at least one transmitter circuit
510 (e.g., one or more transmitter chains).

The storage medium 506 may represent one or more
devices for storing programming and/or data, such as proces-
sor executable code or instructions (e.g., software, firmware),
electronic data, databases, or other digital information. The
storage medium 506 may also be used for storing data that is
manipulated by the processing circuit 502 when executing
programming. The storage medium 506 may be any available
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media that can be accessed by a general purpose or special
purpose processor. By way of example and not limitation, the
storage medium 506 may include a non-transitory computer-
readable medium such as a magnetic storage device (e.g.,
hard disk, floppy disk, magnetic strip), an optical storage
medium (e.g., compact disk (CD), digital versatile disk
(DVD)), a smart card, a flash memory device (e.g., card, stick,
key drive), random access memory (RAM), read only
memory (ROM), programmable ROM (PROM), erasable
PROM (EPROM), electrically erasable PROM (EEPROM), a
register, a removable disk, and/or other non-transitory com-
puter-readable mediums for storing information, as well as
any combination thereof.

The storage medium 506 may be coupled to the processing
circuit 502 such that the processing circuit 502 can read
information from, and write information to, the storage
medium 506. That is, the storage medium 506 can be coupled
to the processing circuit 502 so that the storage medium 506
is at least accessible by the processing circuit 502, including
examples where the storage medium 506 is integral to the
processing circuit 502 and/or examples where the storage
medium 506 is separate from the processing circuit 502 (e.g.,
resident in the access terminal 500, external to the access
terminal 500, distributed across multiple entities).

Programming stored by the storage medium 506, when
executed by the processing circuit 502, causes the processing
circuit 502 to perform one or more of the various functions
and/or process steps described herein. For example, the stor-
age medium 506 may include access attempt operations 512
adapted to cause the processing circuit 502 to perform one or
more access attempts according to one or more of the features
described herein. Thus, according to one or more aspects of
the present disclosure, the processing circuit 502 is adapted to
perform (in conjunction with the storage medium 506) any or
all of the processes, functions, steps and/or routines for any or
all of the access terminals (e.g., access terminal 102)
described herein. As used herein, the term “adapted” in rela-
tion to the processing circuit 502 may refer to the processing
circuit 502 being one or more of configured, employed,
implemented, and/or programmed to perform a particular
process, function, step and/or routine according to various
features described herein.

FIG. 6 is a flow diagram illustrating at least one example of
a method operational on an access terminal, such as access
terminal 500. Referring to FIGS. 5 and 6, an access terminal
500 can conduct a plurality of preceding access attempts at
step 602. Each of the preceding access attempts may include
transmitting access probes at successively increasing power
levels until an access probe is successful. For example, the
processing circuit 502 executing the access attempt opera-
tions 512 may conduct a plurality of preceding access
attempts. For each preceding access attempt, the processing
circuit 502 executing the access attempt operations 512 may
transmit access probes via the communications interface 504
at successively increasing power levels until an access probe
is successful. For at least the first access attempt, the initial
transmission power level may be a default initial power level
that is either previously provisioned in the access terminal
500 (e.g., previously stored in the storage medium 506), or an
initial power level indicated by one or more messages (e.g., an
access parameter message) received from the network via the
communications interface 504.

At step 604, the access terminal 500 may determine an
initial transmission power level for a subsequent access
attempt based at least in part on one or more parameters
associated with the plurality of previously successful access
probes. For example, the processing circuit 502 executing the
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access attempt operations 512 may determine an initial power
level for a subsequent access attempt based at least in part on
the one or more parameters associated with at least some of
the previously successful access probes. According to one or
more examples, the one or more parameters may include the
transmission power level associated with the previously suc-
cessful access probes, the open-loop power level associated
with the previously successful access probes, and/or the
open-loop power level for the current access attempt.

In at least one example, the processing circuit 502 execut-
ing the access attempt operations 512 may determine the
initial power level for the subsequent access attempt based at
least in part on an average power level of at least some of the
previously successtul access probes. For instance, as the pro-
cessing circuit 502 can conduct a plurality of access attempts,
resulting in a plurality of successful access probes (e.g.,
access probes resulting in a response message from the net-
work). The processing circuit 502 executing the access
attempt operations 512 may store a value associated with the
transmission power level for some number ‘N’ of the previ-
ously successful access probes. The processing circuit 502
executing the access attempt operations 512 can then subse-
quently calculate an average transmission power level for the
‘N’ number of successful access probes. This average trans-
mission power level may represent the initial transmission
power level to be employed by the processing circuit 502 for
transmitting an initial access probe for a subsequent access
attempt.

By averaging the transmission power levels associated
with ‘N’ previously successful access probes, the processing
circuit 502 can minimize instances where an access probe in
a previous access attempt would have been successful, but
encounters a problem so that the access probe failed. For
instance, if an access probe sent at a transmission power level
that would have been successful encounters a collision caus-
ing the access probe to fail, the processing circuit 502 may
accordingly increase the transmission power level by the
defined increment and send another access probe. By averag-
ing the transmission power levels associated with some num-
ber ‘N’ of previously successful access probes, the processing
circuit 502 can reduce the effect of this artificially high trans-
mission power level.

In at least one example, the processing circuit 502 execut-
ing the access attempt operations 512 may employ an open-
loop power level in determining the initial transmission
power level for a subsequent access attempt. The open-loop
power level refers to a detected power level corresponding,
for example, to a received signal strength indicator (RSSI)
associated with one or more specialized signals transmitted
from the network (e.g., from a base station 102 of FIGS. 1 and
2) and received by the processing circuit 502 via the commu-
nications interface 504. For example, in CDMA systems a
pilot signal can be used to estimate the channel conditions and
then determine a power estimate for transmitting back to the
network.

In one or more examples, the processing circuit 502 execut-
ing the access attempt operations 512 may determine the
initial transmission power level for the subsequent access
attempt based at least in part on a difference of an average
open-loop power level associated with the plurality of previ-
ously successtul access probes and an open-loop power level
associated with the subsequent access attempt. In other
words, the processing circuit 502 executing the access
attempt operations 512 may determine an average open-loop
power level (R;.,..) associated with some number ‘N of
previously successful access probes. The processing circuit
502 executing the access attempt operations 512 may further
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determine the current open-loop power level (R;,,...) that
will be associated with a subsequent access attempt. The
processing circuit 502 executing the access attempt opera-
tions 512 may then calculate the difference between the aver-
age open-loop power level and the current open-loop power
level (R o7 .0 R o1 10w )s and may use this calculation in deter-
mining the initial power level for the subsequent access
attempt. For example, a power level for a previously success-
ful access probe (or an average power level for a plurality of
previously successful access probes) may be adjusted in view
of the result of this open-loop power level calculation to
obtain the initial transmission power level for the subsequent
access attempt.

This open-loop correction can, in at least one example,
account for changes in the signal conditions between the
access terminal 500 and the network node (e.g., the base
station). For instance, if the open-loop power level has
increased compared to a previous open-loop power level or
average open-loop power level (e.g., as a result of the access
terminal 500 being nearer to the network node), then the
processing circuit 502 executing the access attempt opera-
tions 512 can determine that the initial power level for a
subsequent access attempt can be lower than the previously
successful power level (or the average of a plurality of previ-
ously successtul power levels) Similarly, if the open-loop
power level has decreased compared to a previous open-loop
power level or average open-loop power level (e.g., as a result
of the access terminal 500 being farther from the network
node), then the processing circuit 502 executing the access
attempt operations 512 can determine that the initial power
level for a subsequent access attempt can be higher than the
previously successtul power level (or the average of a plural-
ity of previously successful power levels.

In at least some examples, the processing circuit 502
executing the access attempt operations 512 may determine
the initial transmission power level for the subsequent access
attempt based at least in part on a combination of the average
transmission power levels of a plurality of previously suc-
cessful access attempts and an open-loop power level correc-
tion. For instance, the processing circuit 502 executing the
access attempt operations 512 may determine an average
power level (P ;) of at least some of the plurality of previ-
ously successful access probes, an average open-loop power
level (Roys,..) associated with the plurality of previously
successful access probes, and an open-loop power level
(Rozmew) associated with the subsequent access attempt. The
processing circuit 502 executing the access attempt opera-
tions 512 may then determine the initial transmission power
level (P) from the equation P=P .+ (R o/ .,.cc-Rormew)-

At step 606, the access terminal 500 can conduct a subse-
quent access attempt, where an initial access probe is trans-
mitted at the determined initial transmission power level. For
example, the processing circuit 502 executing the access
attempt operations 512 may conduct another (or subsequent)
access attempt by transmitting via the communications inter-
face 504 one or more subsequent access probes at sequen-
tially increasing power levels. However, instead of transmit-
ting the initial access probe of the subsequent access attempt
at the default initial transmission power level, the processing
circuit 502 executing the access attempt operations 512 may
transmit the initial access probe via the communications
interface 504 at a power level based on the determined initial
transmission power level. Because the determined initial
transmission power level is based at least partially on one or
more previously successtul access probes as described above
with reference to step 604, the determined initial transmission
power level is more likely to be a successful transmission
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power. That is, the determined initial transmission power
level employed for transmitting the initial access probe will
more likely result in the initial access probe being successful.
When the initial access probe for each access attempt is
successful, the access terminal 500 can conserve power, since
there are either no failed access probes or substantially fewer
failed access probes.

The access terminal 500 may receive access parameters
messages from the network, which may define a value for an
initial transmission power level and/or a value for the incre-
mental increase in the transmission power level. In general,
the access terminal 500 can be adapted to ignore these access
parameter messages and to instead employ the determined
initial transmission power level. In some instances, the access
terminal 500 may, at step 608, reset the initial transmission
power level to a default value or to a value indicated by the
network for use in a subsequent access attempt.

In some examples, the access terminal 500 may receive a
message from the network instructing the access terminal 500
to begin a subsequent access attempt with an initial transmis-
sion power level set to an indicated and/or default value. For
instance, the processing circuit 502 executing the access
attempt operations 512 may receive via the communications
interface 504 a message from the network. The received mes-
sage can be adapted to instruct the access terminal 500 to stop
using the determined initial transmission power level and to
use an indicated and/or default value. In some examples, the
received message may comprise an access parameter mes-
sage including the instruction for the access terminal 500. In
other examples, the received message may comprise a mes-
sage separate from an access parameter message.

In other examples, the access terminal 500 may determine
that the access terminal 500 has significantly changed loca-
tion and/or that there has been a significant change in the radio
environment in which the access terminal 500 is operating.
For example, the processing circuit 502 executing the access
attempt operations 512 may determine a significant change in
a location of the access terminal 500 and/or a significant
change in the radio environment. By way of example and not
limitation, the processing circuit 502 may determine a sig-
nificant change in location based on information obtained
from monitoring cell reselections, changes in relative pilot
signal strength for one or more neighboring cells and/or a
GPS location obtained from a GPS module (not shown)
included in the access terminal 500. By way of further
example and not limitation, the processing circuit 502 may
determine a significant change in the radio environment based
on monitoring changes in relative signal parameters (e.g.,
signal strength, signal quality, etc.) for one or more neighbor-
ing cells.

Atleast some of the features described herein for the access
terminal 500 may be employed when the access terminal 500
is at least substantially stationary. In at least some instances
the access terminal 500 may determine whether itis mobile or
at least substantially stationary. For example, the processing
circuit 502 may determine whether the access terminal 500 is
mobile or at least substantially stationary. The processing
circuit 502 may make such a determination from pre-config-
ured information stored in the storage medium 506, by moni-
toring movement of the access terminal 500 via a GPS mod-
ule, and/or by monitoring changes in relative pilot signal
strength of for one or more neighboring cells (e.g., where a
substantial change in relative pilot signal may indicate that
the access terminal 500 has moved).

Turning to FIG. 7, a block diagram is shown illustrating
select components of a network node 700 according to at least
one implementation. The network node 700 may include a
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processing circuit 702 coupled to a communications interface
704 and to a storage medium 706.

The processing circuit 702 is arranged to obtain, process
and/or send data, control data access and storage, issue com-
mands, and control other desired operations. The processing
circuit 702 may include circuitry configured to implement
desired programming provided by appropriate media in at
least one example, and may be implemented and/or adapted
in a manner similar to the processing circuit 502 described
above.

The communications interface 704 is configured to facili-
tate wireless communications of the network node 700. For
example, the communications interface 704 may include cir-
cuitry and/or programming adapted to facilitate the commu-
nication of information bi-directionally with respect to one or
more access terminals. The communications interface 704
may be coupled to one or more antennas (not shown), and
includes wireless transceiver circuitry, including at least one
receiver circuit 708 (e.g., one or more receiver chains) and/or
at least one transmitter circuit 710 (e.g., one or more trans-
mitter chains).

The storage medium 706 may represent one or more
devices for storing programming and/or data, such as proces-
sor executable code or instructions (e.g., software, firmware),
electronic data, databases, or other digital information. The
storage medium 706 may be configured and/or implemented
in a manner similar to the storage medium 506 described
above.

Like the storage medium 506, the storage medium 706
includes programming stored thereon. The programming
stored by the storage medium 706, when executed by the
processing circuit 702, causes the processing circuit 702 to
perform one or more of the various functions and/or process
steps described herein. For example, the storage medium 706
may include access probe power level reset operations 712
adapted to cause the processing circuit 702 to send a trans-
mission to an access terminal indicating that a subsequent
access attempt should include a first access probe transmitted
ata default initial power level. Thus, according to one or more
aspects of the present disclosure, the processing circuit 702 is
adapted to perform (in conjunction with the storage medium
706) any or all of the processes, functions, steps and/or rou-
tines for any or all of the network nodes described herein (e.g.,
base station 102, base station controller 206, MSC/VLR 208,
and/or network node 402 in FIGS. 1-4). As used herein, the
term “adapted” in relation to the processing circuit 702 may
refer to the processing circuit 702 being one or more of
configured, employed, implemented, and/or programmed to
perform a particular process, function, step and/or routine
according to various features described herein.

FIG. 8 is a flow diagram illustrating at least one example of
a method operational on a network node, such as the network
node 700. Referring to FIGS. 7 and 8, a network node 700
may transmit an access parameter message to one or more
access terminals at step 802. The access parameter message
can indicate an initial transmission power level to be
employed by the access terminals for each access attempt
and/or a power increment to be employed in an access probe
sequence. For example, the processing circuit 702 executing
the access probe power level reset operations 712 may gen-
erate an access parameter message. The processing circuit
702 executing the access probe power level reset operations
712 may further transmit the generated access parameter
message via the communications interface 704.

At step 804, the network node 700 may receive one or more
access probes from one or more access terminals. For
example, the processing circuit 702 executing the access
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probe power level reset operations 712 may receive one or
more access probes via the communications interface 704. In
some instances, a received access probe may be an initial
access probe transmitted by an access terminal at a power
level based at least in part on one or more parameters associ-
ated with a plurality of previously successful access probes.

At step 806, the network node 700 may transmit a message
instructing an access terminal to use a particular initial trans-
mission power level for a subsequent access attempt. For
instance, the processing circuit 702 executing the access
probe power level reset operations 712 may generate the
message, and may send the message via the communications
interface 704. In some examples, this message may comprise
another access parameter message, where this other access
parameter message includes one or more indicators adapted
to instruct an access terminal to employ a particular initial
transmission power level for a subsequent access attempt.
Such an access parameter message may be adapted to instruct
the access terminal, even if the access terminal is generally
adapted to ignore such access parameter messages. For
instance, this access parameter message may include a flag or
other indicator adapted so that the access terminal will not
ignore the access parameter message. In other examples, the
message may comprise a message that is distinct from an
access parameter message. In at least some instances, the
processing circuit 702 may be adapted to send such amessage
in response to a change to one or more parameters at the
network node 700 that may have an effect on the transmission
power level employed by the access terminals to send access
probes.

The particular initial transmission power level may be a
value for an initial transmission power level, where the value
is included in the message. In other examples, the particular
initial transmission power level may be a default value. Such
a default value may be included in the message, or may be a
value previously known to the access terminal. For instance,
the default value may have been pre-provisioned in the access
terminal, such as at an initial power-up registration.

While the above discussed aspects, arrangements, and
embodiments are discussed with specific details, one or more
of'the components, steps, features and/or functions illustrated
in FIGS. 1,2, 3,4, 5, 6, 7 and/or 8 may be rearranged and/or
combined into a single component, step, feature or function
orembodied in several components, steps, or functions. Addi-
tional elements, components, steps, and/or functions may
also be added without departing from the disclosure. The
apparatus, devices and/or components illustrated in FIGS. 1,
2,5 and/or 7 may be configured to perform one or more of the
methods, features, or steps described in FIGS. 3, 4, 6 and/or 8.
The novel algorithms described herein may also be efficiently
implemented in software and/or embedded in hardware.

Also, it is noted that at least some implementations have
been described as a process that is depicted as a flowchart, a
flow diagram, a structure diagram, or a block diagram.
Although a flowchart may describe the operations as a
sequential process, many of the operations can be performed
in parallel or concurrently. In addition, the order of the opera-
tions may be re-arranged. A process is terminated when its
operations are completed. A process may correspond to a
method, a function, a procedure, a subroutine, a subprogram,
etc. When a process corresponds to a function, its termination
corresponds to a return of the function to the calling function
or the main function.

Those of skill in the art would further appreciate that the
various illustrative logical blocks, modules, circuits, and
algorithm steps described in connection with the embodi-
ments disclosed herein may be implemented as hardware,
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software, firmware, middleware, microcode, or any combi-
nation thereof. To clearly illustrate this interchangeability,
various illustrative components, blocks, modules, circuits,
and steps have been described above generally in terms of
their functionality. Whether such functionality is imple-
mented as hardware or software depends upon the particular
application and design constraints imposed on the overall
system.

The terms “machine-readable medium”, “computer-read-
able medium”, and/or “processor-readable medium” may
include, but are not limited to portable or fixed storage
devices, optical storage devices, and various other non-tran-
sitory mediums capable of storing, containing or carrying
instruction(s) and/or data. Thus, the various methods
described herein may be partially or fully implemented by
instructions and/or data that may be stored in a “machine-
readable medium”, “computer-readable medium”, and/or
“processor-readable medium” and executed by one or more
processors, machines and/or devices. The various features
associate with the examples described herein and shown in
the accompanying drawings can be implemented in different
examples and implementations without departing from the
scope of the present disclosure. Therefore, although certain
specific constructions and arrangements have been described
and shown in the accompanying drawings, such embodi-
ments are merely illustrative and not restrictive of the scope of
the disclosure, since various other additions and modifica-
tions to, and deletions from, the described embodiments will
be apparent to one of ordinary skill in the art. Thus, the scope
of the disclosure is only determined by the literal language,
and legal equivalents, of the claims which follow.

We claim:
1. An access terminal, comprising:
a communications interface;
a storage medium; and
a processing circuit coupled to the communications inter-
face and the storage medium, the processing circuit
adapted to:
transmit via the communications interface a plurality of
previously successful access probes;
determine an initial transmission power level based at
least in part on one or more parameters associated
with the plurality of previously successful access
probes; and
transmit via the communications interface an initial
access probe of a subsequent access attempt, wherein
the initial access probe is transmitted at the deter-
mined initial transmission power level;
wherein determining the initial transmission power level is
further based on at least one of:
an average power level of at least one or more of the
plurality of previously successful access probes; and
a difference of an average open-loop power level asso-
ciated with the plurality of previously successful
access probes and an open-loop power level associ-
ated with the subsequent access attempt.
2. The access terminal of claim 1, wherein the processing
circuit is further adapted to:
receive via the communications interface a message
instructing the access terminal to employ a particular
initial transmission power level for a subsequent access
attempt.
3. An access terminal comprising:
a communications interface;
a storage medium; and
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a processing circuit coupled to the communications inter-
face and the storage medium, the processing circuit
adapted to:
transmit via the communications interface a plurality of
previously successful access probes;

determine an initial transmission power level based at
least in part on one or more parameters associated
with the plurality of previously successful access
probes;

transmit via the communications interface an initial
access probe of a subsequent access attempt, wherein
the initial access probe is transmitted at the deter-
mined initial transmission power level;

determine whether the access terminal is mobile or at
least substantially stationary;
transmit the initial access probe of a subsequent access
attempt at the determined initial transmission power
level when the access terminal is determined to be at
least substantially stationary; and
transmit the initial access probe of a subsequent access
attempt at a default initial transmission power level
when the access terminal is determined to be mobile.
4. An access terminal comprising:
a communications interface;
a storage medium; and
a processing circuit coupled to the communications inter-
face and the storage medium, the processing circuit
adapted to:
transmit via the communications interface a plurality of
previously successful access probes;

determine an initial transmission power level based at
least in part on one or more parameters associated
with the plurality of previously successful access
probes;

transmit via the communications interface an initial
access probe of a subsequent access attempt, wherein
the initial access probe is transmitted at the deter-
mined initial transmission power level;

monitor an access terminal location, a radio environ-
ment, or both; and

transmit an initial access probe of a subsequent access
attempt at a default initial transmission power level in
response to a sufficient change in the access terminal
location, the radio environment, or both.

5. A method operational at an access terminal, comprising:

conducting a plurality of preceding access attempts, where
each preceding access attempt comprises transmitting
access probes at successively increasing power levels
until an access probe is successful;

determining an initial transmission power level based at
least in part on one or more parameters associated with
the plurality of previously successtul access probes; and

conducting a subsequent access attempt, where an initial
access probe is transmitted at the determined initial
transmission power level;
wherein determining the initial transmission power level

is further based on at least one of:

an average power level of at least one or more of the
plurality of previously successful access probes;
and

a difference of an average open-loop power level
associated with the plurality of previously success-
ful access probes and an open-loop power level
associated with the subsequent access attempt.
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6. The method of claim 5, further comprising:
receiving a message instructing the access terminal to
employ a particular initial transmission power level for a
subsequent access attempt.
7. A method operational at an access terminal, comprising:
conducting a plurality of preceding access attempts, where
each preceding access attempt comprises transmitting
access probes at successively increasing power levels
until an access probe is successful;
determining an initial transmission power level based at
least in part on one or more parameters associated with
the plurality of previously successful access probes; and
conducting a subsequent access attempt, where an initial
access probe is transmitted at the determined initial
transmission power level;
wherein determining the initial transmission power level
based at least in part on one or more parameters associ-
ated with the plurality of successful access probes com-
prises:
determining an average power level (P,,) of at least
some of the plurality of previously successful access
probes;
determining an average open-loop power level (R o/ ,,0..)
associated with the plurality of previously successful
access probes;
determining an open-loop power level (R;,,...) associ-
ated with the subsequent access attempt; and
determining the initial transmission power level (P)
from the equation P=P_ .+(R ,;,..c—Rorew)-
8. A method operational at an access terminal, comprising:
conducting a plurality of preceding access attempts, where
each preceding access attempt comprises transmitting
access probes at successively increasing power levels
until an access probe is successful;
determining an initial transmission power level based at
least in part on one or more parameters associated with
the plurality of previously successful access probes;
conducting a subsequent access attempt, where an initial
access probe is transmitted at the determined initial
transmission power level;
determining whether the access terminal is mobile or at
least substantially stationary;
transmitting the initial access probe of a subsequent access
attempt at the determined initial transmission power
level in response to determining the access terminal is at
least substantially stationary; and
transmitting the initial access probe of a subsequent access
attempt at a default initial transmission power level in
response to determining the access terminal is mobile.
9. A method operational at an access terminal, comprising:
conducting a plurality of preceding access attempts, where
each preceding access attempt comprises transmitting
access probes at successively increasing power levels
until an access probe is successful;
determining an initial transmission power level based at
least in part on one or more parameters associated with
the plurality of previously successful access probes;
conducting a subsequent access attempt, where an initial
access probe is transmitted at the determined initial
transmission power level;
monitoring an access terminal location, a radio environ-
ment or both; and
transmitting an initial access probe of a subsequent access
attempt at a default initial transmission power level in
response to a sufficient change in the access terminal
location, the radio environment, or both.
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10. An access terminal, comprising:

means for conducting a plurality of preceding access
attempts, where each preceding access attempt com-
prises transmitting access probes at successively
increasing power levels until an access probe is success-
ful;

means for determining an initial transmission power level

based at least in part on one or more parameters associ-
ated with the plurality of previously successful access
probes; and

means for conducting a subsequent access attempt, where

an initial access probe is transmitted at the determined
initial transmission power level;

wherein determining the initial transmission power level

with the means for determining is further based on at

least one of:

an average power level of at least one or more of the
plurality of previously successful access probes; and

a difference of an average open-loop power level asso-
ciated with the plurality of previously successful
access probes and an open-loop power level associ-
ated with the subsequent access attempt.

11. A processor-readable medium comprising program-
ming operational on anaccess terminal, which when executed
by a processor, causes the processor to:

determine an initial transmission power level based at least

in part on one or more parameters associated with a
plurality of previously successful access probes; and
transmit an initial access probe of a subsequent access

attempt, wherein the initial access probe is transmitted at

the determined initial transmission power level;

wherein determining the initial transmission power level is

further based on at least one of:

an average power level of at least one or more of the
plurality of previously successful access probes; and

a difference of an average open-loop power level asso-
ciated with the plurality of previously successful
access probes and an open-loop power level associ-
ated with the subsequent access attempt.

12. A network node, comprising:

a communications interface;

a storage medium; and

a processing circuit coupled to the communications inter-

face and the storage medium, the processing circuit

adapted to:

receive one or more access probes from an access ter-
minal via the communications interface;

send via the communications interface a message
instructing the access terminal to employ one of a
particular initial transmission power level for a sub-
sequent access attempt or a default transmission
power level for the subsequent access attempt when
determined by the network; and

receive additional one or more access probes from the

access terminal of another subsequent access attempt at
the default transmission power level when determined
by the network whereupon each subsequent access
probe is transmitted at a sequentially higher transmis-
sion power level until an access probe is successful.

13. The network node of claim 12, wherein the processing
circuit is further adapted to:

send via the communications interface an access parameter

message prior to receiving one or more access probes,
wherein the access parameter message is adapted to
indicate an initial transmission power level to be
employed for access attempts and a power increment
value.
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14. The network node of claim 12, wherein at least one of
the one or more received access probes comprises an initial
access probe transmitted at a power level based at least in part
on one or more parameters associated with a plurality of
previously successful access probes.

15. The network node of claim 12, wherein the message
instructing the access terminal to employ the particular initial
transmission power level comprises an access parameter mes-
sage.

16. The network node of claim 12, wherein a value defining
the particular initial transmission power level is included in
the message instructing the access terminal to employ the
particular initial transmission power level.

17. A method operational at a network node, comprising:

receiving one or more access probes from an access termi-

nal;

transmitting a message instructing the access terminal to

employ a particular initial transmission power level for a
subsequent access attempt, or a default transmission
power level for the subsequent access attempt when
determined by the network; and

receiving additional one or more access probes from the

access terminal of another subsequent access attempt at
the default transmission power level when determined
by the network whereupon each subsequent access
probe is transmitted at a sequentially higher transmis-
sion power level until an access probe is successful.

18. The method of claim 17, further comprising:

transmitting an access parameter message prior to receiv-

ing the one or more access probes, wherein the access
parameter message is adapted to indicate an initial trans-
mission power level and a power increment value to be
employed for access attempts.

19. The method of claim 17, wherein receiving the one or
more access probes from the access terminal comprises:

receiving an initial access probe transmitted at a power

level based at least in part on one or more parameters
associated with a plurality of previously successful
access probes.

20. The method of claim 17, wherein transmitting the mes-
sage instructing the access terminal to employ the particular
initial transmission power level comprises:

transmitting the message comprising a value defining the

particular initial transmission power level.

21. The method of claim 17, wherein transmitting the mes-
sage instructing the access terminal to employ the particular
initial transmission power level comprises:

transmitting an access parameter message including an

indicator adapted to instruct the access terminal to
employ the particular initial transmission power level.

22. A network node, comprising:

means for receiving one or more access probes from an

access terminal; and

means for transmitting a message instructing the access

terminal to employ a particular initial transmission
power level for a subsequent access attempt, or a default
transmission power level for the subsequent access
attempt when determined by the network; and

means for receiving additional one or more access probes

from the access terminal of another subsequent access
attempt at the default transmission power level when
determined by the network whereupon each subsequent
access probe is transmitted at a sequentially higher
transmission power level until an access probe is suc-
cessful.
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23. The network node of claim 22, further comprising:

means for transmitting an access parameter message prior

to receiving the one or more access probes, wherein the
access parameter message is adapted to indicate an ini-
tial transmission power level and a power increment
value to be employed for access attempts.

24. A processor-readable medium comprising program-
ming operational on a network node, which when executed by
a processor, causes the processor to:

receive one or more access probes from an access terminal;

send a message instructing the access terminal to employ a

particular initial transmission power level for a subse-
quent access attempt, or a default transmission power
level for the subsequent access attempt when determined
by the network; and

receive additional one or more access probes from the

access terminal of another subsequent access attempt at
the default transmission power level when determined
by the network whereupon each subsequent access
probe is transmitted at a sequentially higher transmis-
sion power level until an access probe is successful.

25. An access terminal, comprising:

a communications interface;

a storage medium; and
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a processing circuit coupled to the communications inter-
face and the storage medium, the processing circuit
adapted to:
transmit via the communications interface a plurality of
previously successful access probes;

determine an initial transmission power level based at
least in part on one or more parameters associated
with the plurality of previously successful access
probes;

transmit via the communications interface an initial
access probe of a subsequent access attempt, wherein
the initial access probe is transmitted at the deter-
mined initial transmission power level; and

transmit via the communications interface another initial
access probe of another subsequent access attempt at a
default transmission power level when receiving via the
communications interface a network generated message
instructing the access terminal to reset transmission to
the default transmission power level, whereupon each
subsequent access probe is transmitted at a sequentially
higher transmission power level until an access probe is
successful.



